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Abstract of JP2001 1 4641 0 

PROBLEM TO BE SOLVED: To provide a method for producing active carbon good in filling properties 
as an active carbon material and increasing the bulk density when converted into an electrode, to 
produce the active carbon and to provide the electrode for an electric double layer capacitor improved 
in capacity using the active carbon. SOLUTION: This active carbon is obtained by mixing a granular 
carbide in a spherical shape with a carbide having a smaller grain diameter than that of the granular 
carbide and activating the resultant mixture or compounding the granular active carbon in the spherical 
shape with the active carbon having the smaller grain diameter than that of the granular active carbon. 
The carbide in the spherical shape may be prepared by using a spherical resin as a raw material or 
may be obtained by polishing the pulverized carbide and having <=5 aspect ratio. The pore volume can 
be regulated to <=0.55 cc/g when the electrode is prepared from the active carbon according to the 
method for production. Thereby, the electric double layer capacitor of a high capacity is obtained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Activated carbon which blended at least two or more sorts of aspect ratios 1-5, 
activated carbon (A) with a mean particle diameter of 4-40 micrometers, and activated carbon 
(B) with a mean particle diameter of 4 micrometers or less. 

[Claim 2] Activated carbon 10-60 mass % Containing activated carbon with a mean particle 
diameter [ of B ] of 4 micrometers or less according to claim 1. 

[Claim 3] Activated carbon according to claim 1 or 2 whose tapping bulk density is 0.5-1. 2g/cc. 
[Claim 4] Activated carbon according to claim 3 whose pore volume is 0.5 - 1.5 cc/g. 
[Claim 5] this - claims 1-4 whose activated carbon particles of A are globular forms-like - 
either — the activated carbon of a publication. 

[Claim 6] The manufacture approach of the activated carbon characterized by blending and 
carrying out activation of globular form granular carbide and the carbide with a particle size 
smaller than it. 

[Claim 7] The manufacture approach of the activated carbon characterized by blending another 
grinding activated carbon with this for globular form granular carbide after activation. 
[Claim 8] The manufacture approach of the activated carbon according to claim 6 or 7 obtained 
when this globular form granular carbide carries out carbonization baking of the globular form 
granular resin. 

[Claim 9] The manufacture approach of the activated carbon according to claim 8 obtained when 
this globular form granular resin grinds and corns resin. 

[Claim 10] The manufacture approach of the activated carbon characterized by blending the 
granular active carbon on a globular form, and activated carbon with a particle size smaller than 
it. 

[Claim 1 1] The manufacture approach of the activated carbon according to claim 10 obtained 
when this globular form granular active carbon grinds and grinds activated carbon. 
[Claim 12] a claim - the electric double layer capacitor electrode which used the activated 
carbon of a publication as the main raw material one to 5 either. 

[Claim 13] The electric double layer capacitor electrode according to claim 12 whose pore 
volume of the electrode when making it an electrode itself is 0.55 or less cc/g. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention offers the good activated carbon particle group of pack 
density, and relates to the electrode which made it the packed bed and used the object for porous 
electrodes, and its activated carbon with clearance of a contaminant, and shaping with the object 
for catalyst support, or binder resin. 
[0002] 

[Description of the Prior Art] Development of an environmental problem to an electric vehicle 
(EV) is prosperous these days. However, the sign to which EV of the actuation method of only a 
rechargeable battery still gets into stride from infrastructures, such as a charging equipment, not 
being fixed is not seen. HEV of the hybrid system which combined a conventional gasoline 
engine and a conventional mass capacitor more realistic than the bottom of such a situation is 
beginning to be commercialized prior to EV. This mass capacitor for HEV is called an electric 
double layer capacitor or a capacitor, and the miniaturization of a configuration and the 
increment in discharge capacity are demanded especially. 

[0003] If an electric double layer capacitor is explained, it will become a basic configuration like 
drawing 1 . In drawing 1 , 1 is a polarizable electrode containing the electrolytic solution, and 
inter-electrode [ of a couple ] is divided with the separator 2 which consists of electric insulation 
material of ionic permeability. And the circumference of a polarizable electrode 1 is sealed with a 
sealing agent 3, and through the impermeable and conductive collecting electrode plate 4, the 
laminating of the a large number eel is carried out, and an activity is presented with this single 
cel. 

[0004] Although activated carbon is generally used as a polarizable electrode, it is required for 
discharge capacity to be large as a property of the electrode. As a property that the electrode for 
raising discharge capacity should be held, about 10-20A micropore exists mostly in activated 
carbon, and it is so good that specific surface area is large. For this reason, carrying out 
processing which performs activation processing and increases pore is usually taken as the 
manufacture approach of activated carbon after calcinating carbon material. 
[0005] That it is common using what a pitch and coconuts carbonize by baking, such as organic 
resin, as a raw material of activated carbon, it carries out elevated-temperature baking, grinding, 
and activation processing for these, and makes it activated carbon powder (grain) is . [0006] 
which is the process of activated carbon. This activated carbon adds PTFE for the carbon black 
for holding conductivity, and caking (polytetrafluoroethylene) etc., pokes it, is hardened, and 
becomes a tabular electrode plate. In order to raise the capacity of this electrode plate, it is 
required to raise, the surface area, i.e., the pore volume, of the whole electrode, but in order to 
raise pore volume, if it thinks with an isomorphism-like electrode plate, it is required to raise the 
specific surface area (surface area per weight) of activated carbon itself, or to raise the 
consistency (weight per volume) of an activated carbon electrode. 

[0007] Usually activation is performed by the activated carbon production process as a means to 
raise specific surface area. About an activation art, the approach of the gas activation which lets 
the inside of a steam or carbon dioxide gas pass at an elevated temperature, and two kinds of 
approaches of the chemical activation which lets the inside of chemicals, such as lye, pass are 
common. In the semantics which raises specific surface area for high-capacity-izing, the chemical 
activation is more effective than gas activation. 

[0008] It is raising the electrode consistency of an activated carbon electrode as another means of 
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high-capacity-izing. That is, about the ground activated carbon, although it was raising the bulk 
density at the time of restoration of the activated carbon in the case of making it an electrode 
(henceforth pack density), if a limitation was in pack density and specific surface area was raised 
in a certain particle size distribution, since pore would increase inside, when seeing by this 
volume as an electrode, there was dilemma that an electrode consistency fell. 
[0009] Although it experimented in order to carry out various **** combination of the particle 
size distribution of the activated carbon ground so that this invention persons might make high 
density fill up with activated carbon and to raise pack density, the improvement in a consistency 
was not obtained. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention offers the manufacture approach of the 
activated carbon which the bulk density when making it an electrode that it is easy to be filled up 
as activated carbon material, especially activated carbon material for electric double layer 
capacitor electrodes goes up and activated carbon, and the electrode whose capacity improved by 
using it. 
[0011] 

[Means for Solving the Problem] this invention persons were able to come to solve by the 
activated carbon particle group which controlled the process, configuration, and particle diameter 
which are described below, as a result of repeating research wholeheartedly about how the 
activated carbon which raised restoration nature has come out of the above-mentioned technical 
problem from the gestalt of the activated carbon. Namely, the manufacture approach of the 
activated carbon which mixes 1 globular form granular carbide and carbide with a particle size 
smaller than it, and is characterized by carrying out activation. 

2) The manufacture approach of the activated carbon characterized by blending what ground the 
activated carbon which carried out activation of the globular form granular carbide independently 
after activation, and made particle size small. 

3) The manufacture approach of the activated carbon characterized by blending globular form 
granular active carbon and activated carbon with a particle size smaller than it. It comes out. that 
an aspect ratio also uses five or less massive activated carbon cuts instead of aspect ratios being 
five or less massive carbide and globular form granular active carbon instead of globular form 
granular carbide. Although what kind of thing may be used when using resin as a raw material of 
the globular form granular carbide used for this process, it is using what was manufactured and 
sold as globular form granular resin, and globular form granular carbide as it is is obtained 
according to carbonization baking conditions. Moreover, even if globular form granular resin was 
not beforehand manufactured in the shape of a globular form, it may carry out carbonization 
baking of what the lump of resin was ground and corned and was made into the shape of a 
globular form. In any case, it can manufacture easily and cheaply by using phenol resin, 
guanamine resin, etc. Even if it does not use globular form granular carbide as a raw material, 
what made activated carbon the shape of a globular form by polish and grinding is sufficient as 
globular form activated carbon. Moreover, as for the approach of the activation in this 
manufacture, it is desirable to carry out by chemical activation by any activation approaches, in 
order to raise specific surface area, although it is possible. 

[0012] Activated carbon which blended 4 aspect ratios 1-5, globular form activated carbon with a 
mean particle diameter of 4-40 micrometers, and activated carbon with a mean particle diameter 
of 4 micrometers or less as activated carbon in such a process. 
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5) Activated carbon given [ 10-60 mass % containing activated carbon with a mean particle 
diameter of 4 micrometers or less ] in four. 

6) Activated carbon 4 whose tapping bulk density is 0.5-1. 2g/cc, or given in five. 

7) Activated carbon given in six given pore volume is 0.5 - 1.5 cc/g. **********. 8 these 4-7 [ 
moreover, ] — the electric double layer capacitor electrode which used one of activated carbon. It 
was alike and the property of high capacity was acquired. Moreover, pore volume of the 
electrode at this time itself was able to be made into 0.55 or less cc/g. 

[0013] 

[Embodiment of the Invention] The gestalt of the activated carbon by this invention blends 
activated carbon with a mean particle diameter of 4 micrometers or less with aspect ratios 1-5 
and activated carbon with a mean particle diameter of 4-40 micrometers. Moreover, the granular 
object or carbide of resin of an activated carbon raw material is blended beforehand, and that 
from which the presentation after activation becomes this combination after an appropriate time 
is also included. Generally it is expressed with the ratio of (die length of major axis)/(the die 
length of a minor axis) an aspect ratio, and the value is calculated from a microphotography. [ of 
a particle ] Mean particle diameter is a path (D50 [ so-called ]) calculated from 50% of value of a 
cumulative-distribution curve. 

[0014] In order to raise the pack density as an electrode, the configuration into which 
combination with the smaller powder bed with the magnitude which can trespass upon the 
opening of the powder bed which consists of large particle diameter further of particle diameter, 
and a particle tend to advance serves as an important element. Mixing a large particle group and a 
small particle group by the activated carbon of this invention and the configuration of a large 
particle are the points. 

[0015] a large particle group — aspect ratios 1-5 — the shape of a globular form as used in the 
field of [ although as perfect at 1-2 a desirable ball (aspect ratio 1) as possible is desirable ] this 
invention — the shape of a perfect circle-like ball, the shape of an ellipse, and a cocoon, and mass 
- any are sufficient although the angle holds the globular form round further. Although 
especially the particle shape of a particle group with a mean particle diameter of 4 micrometers 
or less may not be specified and what kind of configuration is sufficient as it, its desirable 
spherical thing is good. The particle diameter of a big particle group has 4-40-micrometer 
preferably good 10-30 micrometers at mean particle diameter. Although it is not specified, when 
the opening for restoration of a small particle group is taken into consideration, the larger one of 
especially the minimum particle diameter in a big particle group than the mean particle diameter 
of a desirable small particle group is desirable. The particle diameter of a particle group small on 
the other hand is 4 micrometers or less in mean particle diameter, and is 1/5 or less [ of the path 
of a desirable big particle group ]. Although especially the minimum particle diameter is not 
specified, since trouble will be caused to an electrostatic-capacity manifestation in the electrode 
for electric double layer capacitors if particle diameter is too small, 0.5 micrometers or more are 
preferably good. Considering the restoration to the opening of a large particle group, below the 
mean particle diameter of a large particle group of the small diameter of grain of maximum size 
of a particle group is desirable. 

[0016] although the loadings of the small particle group to a big particle group change according 
to mean particle diameter and particle size distribution - ten to 60 mass % - by making it 
desirable 20-40 mass % combination, slipping nature is improved, the opening of activated 
carbon is filled up with small activated carbon, and it was able to come to offer the activated 
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carbon particle group with a high tapping consistency. The opening which consists of big particle 
diameter cannot finish being fill uped with 10% or less of combination, and the opening which 
consists of small particle diameter increases at 60% or more. 

[0017] In addition, with tapping bulk density, weighing capacity of the 5.0g of the carbon powder 
is carried out, and it puts into the eel for measurement of ISmmphi, and sets in tapping 
equipment. The volume is measured, after it carries out drop height of 30mm, and a tapping rate 
in 0.2 seconds/time and they carry out free fall 10000 times. Let what calculated the consistency 
from the weight and the volume at that time be tapping bulk density. Moreover, the pore volume 
of activated carbon assumed that pore was filled up with Yuasa Ionics (AUTSORB-1MP mold) 
with liquid nitrogen, and was calculated from the capacity to which relative pressure stuck in the 
one neighborhood. 

[0018] The point about the process of the invention in this application manufactures activated 
carbon by blending and carrying out activation of other carbide with a particle size smaller than it 
which was made by carrying out carbonization baking by others beforehand with globular form 
granular carbide. Or the activated carbon which carried out activation of the globular form 
granular carbide independently after activation is ground, and it manufactures by blending what 
made particle size small more. Globular form granular resin is used for globular form granular 
carbide as a start raw material, and it carries out carbonization baking of this, or may carry out 
carbonization baking of what used a grain and massive resin as globular form granular resin by 
grinding and the granulation. 

[0019] Although chlorine-based resin, such as heat-curing resin, such as phenol resin, guanamine 
resin, xylene resin, furan resin, and melamine resin, and vinyl chloride, can be used for resin, 
globular form resin deposits a monomer in the state of emulsification or suspension by advancing 
a self-condensation reaction for a monomer in the state of emulsification or suspension, after 
advancing a self-condensation reaction by the homogeneous system. After an appropriate time, 
separation and the globular form granular resin after washing desiccation can be obtained for a 
solid from a solvent. Moreover, it is also possible to use the usual above-mentioned resin as 
globular form granular resin by grinding and the granulation. Grinding is good with the usual 
grinding equipments, such as a ball mill, a vibration mill, and jet mill grinding. Moreover, as for 
a granulation, stirring centrifugal granulation or spray dry is used. 

[0020] It is more desirable to place the grain size of the above-mentioned globular form granular 
resin in accordance with the grain size of the activated carbon to be used. That is, it is important 
to hold the original globular form-like side for the grain of the resin of a basis baking and by 
carrying out activation to activated carbon in the form near a configuration as it is. 
[0021] Although other carbide with this small particle size is good in addition if it is globular 
forms-like, it is not necessary to be a globular form-like, and is easy to be grinding and the thing 
which carried out activation after grinding or carbonization about usual resin after carbonization 
and activation. However, about the particle size, it is required to be a particle size smaller than 
globular form carbide. Extent of the magnitude of the particle size is desirable in order for about 
20% or less of the particle size of globular form-like carbide to enter a clearance. 
[0022] Since carbonization temperature has influence on a subsequent property, it is necessary to 
select the temperature optimal as activated carbon for capacitors, and generally 500 degrees C - 
about 1000 degrees C are usually used. When carbonization temperature is not much low, 
carbonizing becomes inadequate and subsequent activation serves as instability. If carbonization 
temperature is high, a surface functional group will decrease and it will activation-progress-come 
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to be hard. As carbonization temperature, 600-800 degrees C is desirable. 
[0023] Although what kind of activation approach is sufficient as the activation after 
carbonization, in order to raise specific surface area, its chemical activation by caustic potash 
(KOH), caustic alkali of sodium (NaOH), the zinc chloride (ZnC12), a phosphoric acid, etc. is 
desirable. Temperature at the time of activation is performed at 500-1000 degrees C. If activation 
temperature is low, micropore will increase, if activation temperature is high, meso holes will 
increase in number, and the activation temperature suitable for an application is selected. 
[0024] Furthermore, it turned out that there is the same effectiveness as the above also by the 
activated carbon obtained by globular form granular active carbon's grinding the point of the 
process of the invention in this application, and corning. That is, even if it manufactured usual 
resin for carbonization, the activated carbon which carried out activation or coconut husk 
activated carbon, corks system activated carbon, etc., and it manufactured globular form 
activated carbon for usual activated carbon in grinding, granulation or polish, grinding, etc. and 
having been blended with other activated carbon with this small particle size, it turned out that 
the activated carbon particle group whose pack density improved like the above has come out. 
Usually, a ball mill, a vibration mill, a jet mill, etc. grind activated carbon to 2-8 micrometers 
preferably the mean particle diameter of 0.5-10 micrometers, and it is preferably corned to 15-30 
micrometers the mean particle diameter of 4-40 micrometers by the stirring centrifugal 
granulating machine, spray dry, etc. The need is accepted, and it grinds and grinds with a wet 
media mill etc. 

[0025] The activated carbon particle group whose pack density improved can be offered by 
blending particle size with small large globular form particle size and this particle size, as stated 
so far. As stated previously, it is not necessary to be globular form activated carbon the ball of a 
perfect perfect circle, and there should just be about [ 1-5 ] by the aspect ratio. It is 1-2 
preferably. Moreover, as an electrode for cells, the mean particle diameter of 4-40 micrometers is 
desirable massive, and globular form activated carbon has good 15-30 micrometers. As for the 
activated carbon of a particle size smaller than it which is blended together, 1/5 or less [ of the 
large mean particle diameter of activated carbon desirable the mean particle diameter of 4 
micrometers or less ] is desirable although between globular form particles is filled. In addition, 
although it does not need to be a globular form-like, if this small activated carbon is a globular 
form-like, it is good for restoration. Activated carbon with a small particle size [ this ] of 4 
micrometers or less is desirable in order that ten to 60 whole mass % and carrying out 20-40 
mass % extent combination preferably may raise the consistency at the time of restoration. 
According to the manufacturing method of this invention, the activated carbon which blended 
aspect ratios 1-5, with a mean particle diameter [ 4-40micro ] globular form-like activated 
carbon, and activated carbon with a mean particle diameter of 4 micrometers or less was 
obtained, and while the tapping bulk density was as high as 0.5 - 1.2 cc/g, the activated carbon 
with which pore volume has pore in 0.5 - 1 .5 cc/g was obtained. 

[0026] Using this activated carbon, Teflon was used as the binder, and it fabricated in the shape 
of a sheet with rolling, and considered as the electrode sheet stuck to the stainless steel network 
by pressure, and when constant current charge and discharge were performed with the 
configuration of the electric double layer capacitor described previously and the capacity at the 
time of discharge was measured, engine performance sufficient as an electric double layer was 
obtained. Moreover, when the pore volume of the electrode at this time itself was measured in 
the mercury porosimeter (Yuasa Ionics make: pore master 33), it was the opening of 0.55 or less 
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cc/g. 
[0027] 

[Example] Hereafter, explanation about the electrode which used the activated carbon 
manufacture approach of this invention and its activated carbon, and it according to the example 
is performed. 

(Adjustment of the globular form-like resin by the synthesis method) In order to obtain a globular 
form phenol resin particle, phenol 200g, 37% formalin 200g, and 64.2g of 28% aqueous 
ammonia were thrown in, and it considered as the uniform solution. Made it react, and filtration- 
rinsed, this solution was made to have added and to dry 5.8g of potassium fluorides, 8.4g of 
calcium chlorides, and dispersion liquid of 40g of water under stirring, and the globular form-like 
phenol resin particle with a mean particle diameter of 30 micrometers was obtained. (Globular 
form-like resin of Type A) 

(Globular form-like carbide from synthesis method globular form-like resin) The globular form- 
like resin of the above-mentioned type A was carbonized at 600 degrees C among nitrogen-gas- 
atmosphere mind for 2 hours. The obtained carbon powder was 25 micrometers in mean particle 
diameter, and the aspect ratio was 1. (Globular form-like carbide of Type a) 
(Globular form-like carbide by the processing method) Commercial phenol resin (Gunei 
Chemical Industry PL-221 1) was stiffened at 180 degrees C, and it carbonized at 600 degrees C. 
After grinding to 2 micrometers by the vibration ball mill, it corned with the granulating machine 
of trade name:FUKAE3 L type, the wet-grinding machine (trade name: DYNO-MILL LDLA 
mold) adjusted if needed, and globular form carbide was obtained. This was carbonized at 600 
degrees C among nitrogen-gas-atmosphere mind for 2 hours. The mean particle diameter of 23 
micrometers and an aspect ratio were 2. (Globular form-like carbide of Type b) 
(Carbide of a small particle size) Commercial phenol resin (Gunei Chemical Industry PL-221 1) 
was stiffened at 180 degrees C, and it carbonized at 600 degrees C. Then, it ground by the 
vibration ball mill and adjusted to the mean particle diameter of 4 micrometers. 
[0028] [Example 1] Caustic potash (KOH) was fed into the globular form-like carbide of Type a 
2.5 times, and reaction activation was carried out at 700 degrees C among nitrogen-gas- 
atmosphere mind. It dried, after rinsing well and removing K. The activated carbon which the 
mean particle diameter after activation does not change to 25 micrometers and an aspect ratio 1 
was obtained. Activation of the carbide of said small particle size was carried out on these 
conditions, and activated carbon with a mean particle diameter of 3.8 micrometers was obtained. 
This globular form activated carbon and the activated carbon of a small particle size were 
blended with the weight ratio 65:35, and were tapped. The tapping bulk density at this time and 
the pore volume of activated carbon were measured. This result is shown in a table 1 . 
[0029] Next, 9 % of the weight of furnace black was added for Teflon powder to this activated 
carbon 10% of the weight, and it mixed with the agate mortar, fabricated with the rolling roller in 
the shape of a sheet, and was stuck to stainless steel net producing by pressure, and the electrode 
sheet was created. This sheet was cut to 10x1 0mm, and it considered as the positive electrode 
and the electrode for negative electrodes. An electrode is set to aluminum eel through the 
separator made from 1mm glass filter in between, and they are 4 (C2H5) and NBF4 to propylene 
carbonate 1L. It considered as the electrolytic solution, and was immersed and the liquid which 
dissolved 1 mol/L was used as the electric double layer capacitor. Constant current charge and 
discharge were performed to this capacitor in current density 1 .0 mA/cm2 and the electrical- 
potential-difference range 0-2. 3V, and capacity was measured at the time of discharge. The bulk 
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density (electrode consistency) of the activated carbon as this electrode, and the pore volume and 
discharge capacity of an electrode are shown in a table 1 . 

[0030] Chemical activation was performed for [example 2] type b, globular form carbide on the 
same conditions as an example 1, and an aspect ratio 2 and globular form-like activated carbon 
with a mean particle diameter of 23 micrometers were obtained. This and the carbide of said 
small particle size were blended with what carried out activation according to these conditions 
60:40, and were tapped. The tapping bulk density at this time and pore volume were measured. 
This result is shown in a table 1. By the same technique as an example 1, the electrode was 
created using this activated carbon and constant current charge and discharge were performed as 
an electric double layer capacitor. The result of having measured an electrode consistency and 
discharge capacity similarly is shown in a table 1. 

[0031] [Example 3] marketing phenol resin (Gunei Chemical Industry PL-221 1) was stiffened at 
180 degrees C, and it carbonized at 600 degrees C. Caustic potash (KOH) was thrown into this 
2.5 times, and reaction activation was carried out at 700 degrees C among nitrogen-gas- 
atmosphere mind. It dried, after rinsing well and removing K. next, this — trade name: — FUKAE 
It corned with the granulating machine of 3 L types, the wet-grinding machine (trade name: 
DYNO-MILL LDLA mold) adjusted if needed, and the mean particle diameter of 30 micrometers 
and the globular form activated carbon of an aspect ratio 3 were obtained. Activated carbon with 
a mean particle diameter of 3.8 micrometers which could carry out activation of this and the 
carbide of said small particle size on these conditions was blended and tapped to 65:35. The 
tapping bulk density at this time and pore volume were measured. This result is shown in a table 
1. Below, like the example 1, the electrode was created, the electric double layer capacitor was 
constructed, and same measurement was performed. This result is shown in a table 1 . 
[0032] [Example 4] type a globular form-like carbide and the carbide of said small particle size 
were blended with 60:40, the amount charge of the caustic potash (KOH) was carried out 2.5 
times, and activation was carried out at 700 degrees C in nitrogen. Then, it rinsed, and it dried, 
after removing K. Hereafter, like the example 1, the electrode was created, the electric double 
layer capacitor was constructed, and same measurement was performed. This result is shown in a 
table 1. 

[0033] [Example 1 of comparison] marketing phenol resin (Gunei Chemical Industry PI -221 1) 
was stiffened at 180 degrees C, it carbonized at 600 degrees C, KOH of an amount was supplied 
2.5 times, and activation was performed at 700 degrees C among nitrogen-gas-atmosphere mind. 
Then, it ground in mean particle diameter of 20 micrometers by the vibration ball mill. The 
aspect ratio was set to 6 and square flat activated carbon was obtained. The activated carbon of a 
small particle size used for this and an example 1 was blended with 65:35, and the electrode was 
created on the same conditions as an example 1, the electric double layer capacitor was 
constructed, and each measurement was performed. This result is shown in a table 1. 
[0034] [Example 2 of comparison] marketing phenol resin (Gunei Chemical Industry PI -221 1) 
was stiffened at 180 degrees C, it carbonized at 600 degrees C, KOH of an amount was supplied 
2.5 times, and activation was performed at 700 degrees C among nitrogen-gas-atmosphere mind. 
Then, it ground in mean particle diameter of 30 micrometers by the vibration ball mill. The 
aspect ratio was set to 5 and square flat activated carbon was obtained. The activated carbon of a 
small particle size used for this and an example 1 was blended with 60:40, and the electrode was 
created on the same conditions as an example 1 , the electric double layer capacitor was 
constructed, and each measurement was performed. This result is shown in a table 1 . 
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[0035] 

[Effect of the Invention] By the approach of this invention, pore volume can be increased by 
raising the pack density of activated carbon, the electrode which used the activated carbon 
manufactured by this process has a high electrode consistency, and the discharge capacity of high 
performance is obtained. 
[A table 1] 



[0036] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the basic block diagram of an electric double layer capacitor. 
[Description of Notations] 

1 Activated Carbon Electrode 

2 Porous Glass Separator 

3 Packing Sheet 

4 Collecting Electrode Plate 
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(54} [«9jo&«] e««ar«-©«tt 



(57) [gfl] 

[»H] rittKJRttiU-C^Wtt©,!:^, flHRct/fc* 
7LSft*0. 55c c/g«TK-$-*C4#ffl*. ftS 



1 

m^mi ) T*'** hit 1-5, ¥$ttS4-4 0a 
mOtmSl (A) 4iF^eS4um«T©SHtft (B) 

IWmz ] B©¥*3tStS4 /imMT©«ttK<& 1 0- 
6 0 JttiXStf 1 K«©«ttS*. 

[»J|S13J *vtf>?*8ffi*i0. 5-1 . 2g/c 
c-C*4»*« 1 Xtt2K«©rS14K. 

[SW0S4] «IILS§l*iO. 5-1. 5cc/gr-C*S 

t»#JS3§att©r§tt&. io 
~4t,>rft*>e«or§m 

& 

[»#E8 ] a»^tt©«i«K{b«^^«;©»tt«iii 
«rKftft^-rsci«:j:»)S%^ytt)©r*i»««e 20 
x« 7 m&om&vmmim. 

zc itct *)f#e>hfc t©-c*s»#«8 iats©«<4K 

©KJtm 

1 0 ] «^±©«ii*«ttK4-eia«t<!)Cta©^ 

3 ftr§ttf&*R£T i t i *»»4-r *ritt£©«ifi:£ 

a. 

[8**3 1 1 ] mmommmifimmims. 
mt * c i cc J: 0 iffcftfcfc©?* *iiu#s 1 0 set 
©rSttK©«lia*ft. 30 
[SW03 1 2 ] 1 - 5 V>-f ti#>fEtt©i§tye*i 

[S9#gf 1 3 3 «ffi(C Lfcm>««i«:©W?LS8»*i 
0. 55cc/gfe(T-C*Sif*fll2IEa©««=:fi 

[»W»ffl&tt"Pn 
[000 1 ] 

[^©jn-j-sffaj^sn mmm>mtt 
<mi&, #mtmm*>zwt><-<>i(-m£<oi8M 40 
at>©r*s. 

[0002] 

[ffi*©8i»SJ ^»«MB*>6««a«)* (EV) © 
W&ft»ffi^-C**. 0*>U r.£Wfe©*©Ktt#3$© 

e v«jte«K««f©-r>7 9*is«snrt,>tt(,»c 4*> 

RTJ:9$i2l*)ftft*©#7 1/ >x>i?>i^g«a> 
^V^ffl^to-ttfcA-f^'; ? K^©HEV#EV 



8H200 1-146410 
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4i^«^a*>©r*o, #fc»tt©/J^b, «*S»© 

[ 0 0 0 3 ] fltfiirwinv^vwoorsiwri 
4. Hl©«fc9&8*llsS£&*. 0 1 Kto^T 1 tt« 

««*d^««i*«ft-c*«j. -«©«sra«-f*>a 
att©«sue»tt*>6«:*-b/< u- * - 2 vm>pt\x 
t/-c#ffitt«« 1 ©«a{t«±tt 3 -caaa s 

ft, *fcC©*-bJPW^iatt*>-^|«4©»««44 

[0004] ftmnmt Lx-m\$m&&m2 

tliifi. *©««©Wtt4Lr»«g«*i^#l,»Ci*i 
mx$>&. »«g«4r±lf-S/c«>©«ffiOfi^-r^* 
1$t±4U-CB t JSttKWJCCl 0-2 0ASK©fSiffl?L 

w&<&&utmMm#**Mii:j5kifix-ibz. c©fc 
«f *c i*JffittR©«fi^ffii orasi enri> 
[ooosjrStt&oMtUbTtt. 

U rStt£St& (tt) «tT*©>W§tt&©Karca.5. 

[0 00 6] CCDrift&tt, »*fi*ffij#ir ZtctiXDil 
-#^7v>, tt«©fc«>©PTFE 
;Ptax^u» 9*as»l/. £*B*6ftfitt©*ffi 
Stcft*. C©*ffi£©£M*±tf*fc&. *«£{*© 
affi8tT&to*lB?lSfll*.B:r * C £ Wmx-kUfi. 
lffl?L3«*.Bf*fc«>K:tt. @fl5tf©*««i-c*;ttt« 
rSitKa(*©ttaBS« (S«*fc9©SHS»> *±lf* 
*». ffitt&*tt©«« «*fl»*fc'>©S*) **tf*C 

twmxibz. 

[0007] tfc«li5«**tf O-Cffifi^tJitl 

m&oynmt, 7^u<)wm>mm^mt9ksim&<o 

2iiD©Sffi*JH««r*5. S5S«{t©A:«>lt«ffl» 

[000 8] Kg«<fc©fc om&t bX\Xffi% 
««©«SffiS*±tf5c ir*S. T<ctofe«fl8K-T 
5»6©fSttR©?E«^®«fflK <«T3fe«8K£t,» 

[0009] *m%fxt, ffif4^*ii>uT«.i«afKK: 



(3) 

3 

[00 10] 

ifmvmkLt* tinman m%*vt 
#i,cn5nr.mm3>f>-vmm<Dm&iiiMt lx% 

mmRuxm.^ ^n^mti.ctK.x^mm 
jtbttmm *a«t * «>©-c* *. 

[00 11] 

[RH*r»*-r*fc»©#«] ±ia»H 

m. 

2) mmmtmitmmms m<cmsbtcm$t 

3 ) mw>vnm&mt <t s t&g©/M fctssis 

T©#tt©£{t«J. 8JBtt©tttttStt8©*>fc 0 K7 * 
*tr htttf 51TF©»tt©ffitt&fc«fflT*C4## 

&. c©»a«:ffifflr*«j&K©ttttR{b«i©jai4ii/ 
xmm&mzi*^ t>©-ct>&(,>#i t n 
mxDtii.wtivstLx'm, iRftZhttbazom-ri 

». fittur»?Btt«:Uct>©*K{t«fiSl/rfeJ:u. 30 
t,>m©«»£-efc, ? ^r^5>«ain 

3*»«©tstt^«. 8^©ttt*8tt«i*wB4t,&< 

4t>r£ttli?*WS> B»fcJ:9IJ«&tt«:i/fcfc©-efc*> 
**>%(,», */tC©«fir©Kffi©3?ffiB t l^ttSK 

HfilKjSrtf ^ C 4 *i«F* U>. 
[0012] c©«t^tt«jS(crrgttSiur t 

4) T^J'hitl-S, WttS4-4 0um©»» 
tt©Stt£ 6Vm.& 4 « miyT©«tt&*E£ WctS 40 

5) ¥i!jt&&4 um«T©jStt&* 1 0~6 0)R»6£ 
tf4) KtS©r§m 

6) >y*8fK#0. 5~1. 2g/cct*5 
4) X85) ffi«©«tt«. 

7) tt?lWO. 5-1. 5cc/KT*S6)gatS 
©r§ttK. imhtxtc. 

8) Cft64)~7) l»irn*>©rSttK4ffiffll/it«fil 
rSJi a >-r tcr*S«©1$t4*«8e.*i/c. 
*fct©B$©«ffiS<*©*B?LS8l« t 0. 55cc/» 50 
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[00 13] 

x^fhifcl~5. 3 F^S4~4 0mm©rStt^«:¥ 
^fiS4<im«T©fS14^*S!^l/fc<>©'r**. * 
fc. SltKI^©»»8©t4tt!BJXtt^bi8J*i*6*«Dtf) 
E£3ft. Lfr*»KI^tg©ttfiS#c©E£K&*<> 
©fcSfc. 7*-^i> HkiW-«{Ct4^© (g«©g 

s) / (s«©g3) ©tk-c&sti. *®u\mims 
)Kp6*a>6n*. jpi^a^aia. *»#*>(&*© 5 

0«©ffl*>6*«>6nfcS (l^toO* D 5 o ) r**. 
[0014] *&4 VX®fit$,&&Zi>li ftfefttei*. 
A«l->tt*Sr^Sft*8MMS©2BKCK(C«A'Ca 
•&A*3*ft-3fc. «fc*3/Mftt4^«©t9«:)B4©ffl^ 
tt*©iiAbgl>*afc&<*S&SJR4fc*. *»9J 

at. AfciM^©^*^:^?**. 

coo i 53 A-ari^tt^im. r*^*nti~5»* 

u<»i~2-ctt*' , <<3S±%» (7*^?htti) * 

»*U>*1. !«?]«©»> ffR 

»«. XMtnifitK&it&mvx 

!,>*<>©©<,>-rtvet><fct,>. ¥*3t4&4umfcn r ©tt : F 
«f©Ct*0tt«»(CJS!e3ti-6<>©-CBtt< t 

T-fff©teTS«¥^«tST4-4 0 um»* U< » 1 0 
~3 0tim#J:l>. Afcfct&^tf^ffc'Mi^B. » 
KaS3n<tl»*«. /h3fctt*»©a«©fc&©2Kl* 

L/ < «/Jns <st&? m>vm.&j: OA* 

t>B9#tfSU*. -;fr/h3&tt*S©tt*SB. 
ttS4*im«Tr*0. »*t<ttA*fc!i*B©ffi© 
l/5ttTr**. ft/Jvtt^SB^KaSSni&l^. 

*4»«$«l6«K£«4#fc-r©-C. »*U<«0. 
5/imJy±*J«i:l,>. /h3&t^f©*Att?gtt t A* 
t.'tt^»©2W'MDftiK***.*i t A»fc>tt^aP©¥ 

[0016] At&tt^Slf'v©** &&?•#©»£» 

«. wta^s. t4s^K«toa*5**i t io~eo 

nm%#t* V< tt2 0~4 0M«E^T&C4«CJ: 
0. »»)1f*i3i[»3nfgi4KISI±©2BSK:/h3)5:titt« 
#3£«3 ft. 4TOK©»l,>?Si!ii&tt*8*a{ft 
1 096WT©E6-C«. A**tt^S 
•C»fiS3la^»*ffl»*tir. 6 0«fel±r«. ^3 

[0017] fc*5 t * , t>l/«f5aitt, K3R»5|5 
5. 0g*ff«U 1 5mm*©aUffiffl'feA«:A*i. * 
»K>y«»C-fe9 h-f*. «T«J3 0mm. 
>^jSffi*0. 2»/@4H 0 00 0@BSffiT3ti- 

*©»«*»jsr*. -c-©«F©«ii»a*>^« 



(4) 
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14&©ttl?lg8IB. am-ftif^ (AUTSOR 
B- IMPS) KTfflfL#«fcK*fc,*9£«3*Vtl,> 

coo 1 8] *mmi<mwx.-o\,>x<D*-<>\-\t. » 

tt©tet*K<b«J4KrS«. MKKr£Ufc?ifi:ig*»# 
U J:D8k8*/jN3< Lfcfe©4E£r *C£fcJ:»)« 10 
jJW4t>©r**. »*tt©&tt&{b«JB. a»H*4£ 
L>TS»tt©tMKtttti*fiM!t,. cftfcRfbttJS**. 

[ o o l 9 ] ttttgB, 7*y-*ttn. yrts>w 

It. *S/WXMI. 7*>1MI. jt?3>«MIVOflMi 
OHM. ttftfcri-A-*ottR*«Mg*Jfi6ffi-c»*jW, 

insttomiiB* •> v -tjw t* * i>tt«iHt«Bre a 
tt©tttt«)!t*fc*c am©±se«f 

**l>BX7U-K:M3#<ffi/B3ftS. 

[0020] ±mm<Dtimmm.\t. tww* 

fc, t>i©««l©tt4*©**©}&K«:a(r>»-Cffitt^ 
cc«8fi£. K«-r*Ci(cJ:07£©»«ttffl*»»-r*C 30 

[002 1 ] »ttS©/jN3ttf6©^b«J««Bttr*tl 

anwc* attorn* 

&{b. Km sm*>«(.>»tt{bft(c«ft. WSl/fcfc 
©rm<>. tafdu *©ttStc-3i,>rBSt»«©Klb«j 
<fc9^3lM&&?**C *©8S© 

[00223 ItftUtffc *©»©»tt(C»*#*.5/c 

a^Bsooxi^iooo'cea^HRfcffli* 

BWtt3S#4>& < & 0 mm** < * *. £{bfflK£ 1/ 
TB. 6 0 0~8 0 0 , C#J?*l,l>. 
[0023] JHtKOHSI*. b>*tt«RH#ttTt £ 

Jt«si8i**tf (koh), 

WfeV-y (NaOH) . *{b®«8 (ZnC 1,) . V 
>M««c£MI.HdRSiWf?*l/t>. «rS5©iaKB. 5 
00-1 OOO-crtTtoft*. M£fiK#&<.»£3»0 so 
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[0024] K<G*WM!«>Mtt<!>>|t<f > h B. 8#tt 

Qttt8SttNft>8». «tt**cik:J:9»&*ifciStt 

*>. IMtRIt K?SUcfSttiS*St,>Bto?-# 
a-*^WSttl(W. a*©SttJii*»*. 
ati*&i>H9Fft. W^«crK^tt©rSttK*«2 
L. BfSa©/|% 3 ftte©r§14J* iK^L-rfeJJBiRtt 
tcX«8fa©|fil±L. fcfgttfett^eWiU* 4 C £#fc*> 
•jfc. attStelfc*. Jg»5;P. t>*:-h 

5*9"C¥«Jttao. 5~10<im. »*1/<B2~8 
Mm«c»»U «¥ac<3tt4«. X7U-K7^9-C¥ 
»3t&g4~40am t Sf*l/< B 1 5-3 0 umtciitt 

[002 5] Cft*rE^TSfc.*5«c9y|5tK©rtfrl,> 
ttg£»t&8©'h30ttg*EST$ C tic 

{carets tc. nw&tmmt. 5S±^xr©«-c 

**ifi»B&< v 7X^*hJt-Cl-51IKAftBJ: 
C>. Jf*U<Bl~2-C*S. «fc«jftffl©«ffi£LT 
B, ««XBS«B«©rgttKti¥^t4S4~4 0 um 

i?*L<Bl 5~3 0«m*5«fcl,». 
*ft <* 0 ^3 l>t&©iitt&B¥$tt&4 « mfcJTW* 
C<B^*OffittK©¥^ttS©l/5JetT*i. 
©ttflffl*««)*©CCl>f$Ll>. fcfc. C©/f>3(,>f£tt 

#»©fc»«:ttJSl<,>. C©4MmfetT©/h3)5:ttffi©tS 
14KB. 4#©10-8 0MJ<, »*L<B2 0~4 
0 ««%SKE^r * C £ *!3E««f©«K4* V*/£«> 
«c»*l/l>. *IWl!©«$i)£KJ:9. TX'Mi'Htl^ 
5. ¥^ttS4-4 0u©»»ttffitt^t^J^S4< i 

>^SS«SB0. 5~1. Zcc/giB^itfctc. 
MfLSffllB. 0. 5-1. 5cc/gfc|Bffi,*8ofS14 

[0 02 8] COStt^ffl^T. f7a>4^^>^ 
-£L. EEecctfJ^-httfCfiR^l/. ^^>U^«(C 

>-9-©fllfiStcX5e«at5te»**ifl»ttW©S««:i9JS 

X. C©^©*«e*fla|ffl?LgB»B. *«H*av^-ji 
- (arif7-Y*ii'^»:iJ<7v^ar-3 3) {CC»I 
SL/fc£C5. 0. 55 c c/gfelT©2B9r*-5fc. 
[0027 ] 

mm] «t. niswK:«t»)*«w©tsttea?fi^ 
a^*©jgi4K. ttiimLttmtc^xm 



7 

«Mf«t : F-4f#*ft:©. 7x^-A2 0 0 g. 3 7%*Jb 
•7>;>200ff. 2 8%T>*-7*6 4. 2g4fiA 
L*J-ftig«iLft:. COSSKtcaffT-e. MMM 
A5. 8g. *{b*^V^A8. 4tr. *4 0g©fl« 
**S«IIL. 5lt-$ti*a*!5t. *&KStf¥*3&&3 0 
um©S*tt7*^~;W«Mg«tf-4»ft:. (f-C/A© 
8ffM**ll)i) 

(^BSiS»»tt«B§*' e>©i«fJt*8{b«j) .hiaar a i a 

©J*«N*«}!!14&**Ha* 6 0 0 "C-C 2 B$|fl|&{bl, 

fc. ff6nfceaRt9tt¥fttta2 5Mm > Tz^tbtt 

BIT* oft:. (#47a®lNBttKfblk) 
<Jraiz£K<fc*i»fH*K<b«J) rfrJR7*^-;H»)li (8 
m^PL-22 1 1) 41 8 0-CT?«<b3-e. 600 
•CrKfbt/ft:. im#-)\<Z>l>V2nmlCl&¥lLtt:&. 
iSift«: FUKAE3L8J©jfittttKrjM4U 
(SCaaSBmS (ffift€: DYNO-MILL LDL 

A®) (criSL. ftMftDftfmtfffc. cn%a* 

mW*6 0 0'C'C2l«UWtl/fc. ¥*JttS2 3<i 
m. TX'** htb«2r*->fc. (5»^^bO»«J«K 
<b&) 

WS<,>tta©jgfb») m«S7 * y-;u»n (»*<b¥ 
PL-2 2 1 1) 41 8 0-C-CSMbStt, 6 0 0*C"CK 
itbit. *©». HH(-»UtWl/. ¥«»I4&4 

[0028] CH»«n *-f^a<0»»«Kft«!KW 
It* 'J (KOH) 42. 5tt8AU S3R*B«*7 0 
O-CTKfcKfiCfc. &<*8fcU K4IS*it,ft:«. 
fcl/fc. ««»©¥«3tt&tt2 5 Mm. 7*^2 Hfcl 

fttHftft-CHSU ¥*9ttS3. 8Mm©f§tt&4fc 

6 5 : 3 5KE£l/i»vfc:>i<l/fc. C©H$©4» v 

CO 02 9] >X«CCOtS1tKK:f-7P>»**l Oil 

£U fflffiP— y-fcTf-httfcflaBU 
KHKEE»LWSi/- h4ftfiSLft:. C©V- H4 1 0 
x l 0mmtCtj]0EffiS^fiffiffl««iOfc. «ffi*. 
1 mm#7^7 i fr*-Ki!rtl>-**&mcAisXk 1 
■fert-K-fe? hC^atU>*-i|<^- I- 1 LtC (C 
,H,),-NBF. lmo l/L48«Uft:8t4Wl?ffi 

>-fK*m:ig. 1 . OmA/om,. *EttB0~2. 

fc. C©«ffi<bCTOtittK©««K («tt«K) Rtf 

[0030] [g«M2] *^7b©l*flM*©&{b«j4 

mtM i ratt©*#-c»,ftRs*m>rx-N* nb2 . 

¥$tt&2 3am©l*ff*ttffittlSt4&ft:. Chi. iiME 
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/Js<* ^US©R{b«!4S*#«c J: OKfSLftiiOi 8 
0 : 4 0KiB£L*?tf>yi/ft:. C©#©* ? 
SMBK. «B?Ug»4SJJ£0fc. C©«|i4«HCSVr. 

soaw i iraa©*ft«cj: d .. c&smt*m,*xnm 

*fMU «5U^»3>f r VtfitvT£«i©a)C«4 

[0 03 1 ] [5®fi«3] r^*7*y-;H»88 (PSftfb 
3*PL-2 2 1 1) 41 SO-CTWfbS-tt. 6 0 0-CT 
10 K<bUfc. ChKffrH-tfV (KOH) 42. 5<88A 
U ^R#HSl4>7 0 0-C-e5JCKfi§L,ft:„ 
U K4K5£Oft:». &«:ch4iffift« : F 

uk ae 3hm>mmicxmLV, mtcitom^. 

mm (S&g : DYNO-MI LL LDLAS) K 
TS3SU ¥«rt4&3 0tfm. 7X-^f htb3©9t»tt 

©«ttK4#ft:. chi, ME^sottfteiiifbfttn 

U»/t¥«3ttS 3 . 8 u m©iStt&4 6 5 : 
3 5CCE£U fft>yi/ft:. C©«f©$»9t>y» 

«k, mi^mmmbtt. c©is*4ai(c^-r. « 

20 TlSJtm iP3«K. WSUWia^V 
•9-4^TS»©»IS4tf-ofc. C©tt«4aitC^ 

[0032] [$mm] *47&<Dmv&ntvit$i 

B/hSl>tt«©iWb«*6 0 : 4 0fcE£U SJtt#'J 
(KOH) 42. 5^«S:Al/a«'pr7 oo-c«crK 
rSOft:. *©«. K4»*Ufc»ft«Lft;. « 

T. l8HfllPSI««C. «S4fft£. «5dS»3>r> 
■9-4^TH«©»IS4tfoft:. C©«*4^1K^ 

r. 

30 [0 0 3 3] [ik««l] m)R7*>-JHWi (^b 
¥P 1 - 2 2 1 1 ) 4 1 8 O'CCBWbStf, 6 0 0*07 
SHbl/. 2. 5#«©KOH4&AU 2*»H»*7 
0 0*CT««41f-3rc. *©8. fi«^-;W5;V-c¥^ 
ttS2 0am«c»»Orc. r?;^* hlt«6 i&O, fil 

a-s/cB^sttiK^enft:. cntn*«iK:«fli 

l/ft:^3&*4S©Sttl?46 5 : 3 5«CB£U 
ttWl0a©*ft«:-C««4ff*. «m^*(B3>r> 

[0 03 4] [tt*S«H2] iPJR^^^-JHSIW (f?m 
40 1 - 2 2 1 1 ) 4 1 8 0-C-CW(b3tt. 6 0 0'Cr 
Kfbl/. 2. 5flMI©KOH4aAL. S*»H«*7 
0 0*C-CRiS4tf- 3 ft:. *©». «i#-il'SArW 
ttS3 0tim{ct9«>L/rc. htb«5 i)tc«). ft 

«-7ftJ3V&«ttR*«»?»n/c. ChiH«« 1 Kfltffl 
Lfc/MStt4S©ffitt»46 0 : 4 0fcE£U *ft:^ 
ttW 1 |3I»©jfefHcr««4ff(K. WSUlSJia 
1»-4iH**»Be4tf ^ ft;. C©*S*4« 1 Km?. 

[0035] 

[»«©»*] «»P©^(CJ:0. ffittK©3E»afK 
50 4±(f*CiK«fc»). «RLS«4««-CiA*-Ct. *8 
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*** 

ff/cc 


g/ce 


(*» 

cc/r 


MM 

F/cc 






Mtt- 








*X«3 


1.1 

\2 
IX) 


0.70 
6.67 
0.65 


0.69 
0.66 
0.64 
0.66 


0.43 
0.46 
0.60 
0.44 


31 
30 
29 
29 


2 
3 


25 
23 
30 


60 
65 




1.1 
1j0 


0.40 
042 


0.55 
0.56 


0.63 
0.61 


23 
24 
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mm 



in 
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